Objectives: Chronic conditions and multimorbidity are increasing worldwide. Yet, understanding longitudinal changes in multimorbidity over the lifecourse is limited. We compared the age-trajectory of multimorbidity by birth cohort and examined effects of socio-demographic (e.g., sex, income) and behavioral risk (e.g., obesity) factors in multimorbidity. Methods: Using data from the Canadian Longitudinal National Population Health Survey (1994-2010), we examined 10,186 participants born 1925-1974 grouped in 5 birth cohorts. Data on the number of chronic conditions (up to 17), income, education, and behavioral risk factors were collected biannually. We used multilevel logistic growth modeling techniques for analyses of multimorbidity defined as the presence of 2+ chronic conditions versus 1 or none. Results: We found significant cohort differences in the age-trajectory of multimorbidity: at corresponding ages, each succeeding recent cohort had higher odds of reporting multimorbidity than their predecessors. Access to healthcare did not fully explain these differences. Women, having lower income, being obese, smoking, and a sedentary lifestyle had increased odds of reporting multimorbidity. Obese individuals, particularly Gen Xers and younger boomers, reported multimorbidity at an earlier age than those of normal weight. We observed divergent trajectories of greater multimorbidity for lower than higher income individuals. Furthermore, after accounting for age and risk factors there was an apparent increase in reporting multimorbidity over time (period effect) across all ages. Discussion: Our findings indicate that multimorbidity is not only becoming the norm, but is emerging earlier in the lifecourse and particularly for low income and obese individuals from more recent cohorts. The findings point to the importance of planning interventions and policies to deal with more recent birth cohorts entering into older age with worse health than their predecessors.
. A recent study using data from the World Health Organization's Surveys observed that multimorbidity is a global phenomenon, not limited to older age or living in a developed country . Multimorbidity is associated with reduced functional status and quality of life (Aarts et al., 2012; Abizanda et al., 2014; Agborsangaya, Lau, et al., 2013; Forjaz et al., 2015) , increased healthcare use (Agborsangaya, Lau, et al., 2013; Chang, Clark, & Weiner, 2011; Kowal et al., 2015) and spending (Paez et al., 2009; Thorpe, Ogden, & Galactionova, 2010) , and polypharmacy (Calderon-Larranaga et al., 2012) . With the aging of the population and improvements in the survival of people with chronic conditions, a rise in the number of people living with multimorbidity is expected (Bloom et al., 2015; Boyd & Fortin, 2011; Fortin et al., 2007) . Consequently, tackling multimorbidity is one of the key challenges facing governments and health systems alike.
The majority of the evidence on factors associated with multimorbidity comes from cross-sectional studies based on surveys and/or physician visit records (AbadDíez et al., 2014; Afshar et al., 2015; Agborsangaya, Ngwakongnwi, et al., 2013; Barnett et al., 2012; Britt et al., 2008; Fortin et al., 2014; Pefoyo et al., 2015; Roberts et al., 2015) . These studies have primarily concerned with estimating the prevalence of multimorbidity and its determinants, and many have concentrated on the elderly population (Abad-Díez et al., 2014; Britt et al., 2008; Fortin et al., 2014; Roberts et al., 2015) . Generally, these studies have found that multimorbidity increases with age and it is greater in women and those of lower education and/or income (Agborsangaya, Ngwakongnwi, et al., 2013; Fortin et al., 2010; Roberts et al., 2015) . Behavioral risk factors such as obesity, smoking, and physical activity have also been found associated with increase odds of reporting multimorbidity (Agborsangaya, Ngwakongnwi, et al., 2013; Atlantis, Lange, & Wittert, 2009; Autenrieth et al., 2013) .
The literature examining changes of multimorbidity over time is sparse (Agborsangaya et al., 2015; Hsu, 2015; Jackson et al., 2015; Nagel et al., 2008; Quiñones, Liang, Bennett, Xu, Ye, 2011; Vos et al., 2015) . Only few studies have examined the trajectories of multimorbidity and all focused on middle aged or older adults (Hsu, 2015; Jackson et al., 2015; Quiñones et al., 2011) . Two studies focused on the patterns of combinations of chronic conditions over time (Hsu, 2015; Jackson et al., 2015) . Another study focused on ethnic differences in multimorbidity among Americans aged 50+ (Quiñones et al., 2011) . This study found that multimorbidity increased over time independently of changes in socio-demographic factors, health status, and health care use indicators. Although these studies have contributed to our understanding of changes over time in the patterns of multimorbidity in middle and older age, it is not completely understood how multimorbidity presents before middle age. Given this gap in the literature and the negative impact of multimorbidity for the individual and society, it is important to understand the trajectory of multimorbidity from an early age to develop interventions to prevent multimorbidity and to organize healthcare services to meet the changing needs of the population.
When considering changes over time in multimorbidity, disentangling the independent effects of age, changes over time (period), and birth cohorts is complex. This is because age, period, and cohort are linearly dependent. Age effects are the effects of growing older independently of year of birth. Period effects are variations across time periods that simultaneously affect all age groups (e.g., changes in health care policies), whereas cohort effects are the results of being born at specific point in time. Controlling for birth cohort when estimating the lifecourse trajectories of illnesses is imperative, as ignoring the cohort dimension may produce incorrect trajectories (Bell, 2014) . The estimation of cohort effects is also important in of itself, as cohort effects may be the result of accumulated risks over the lifecourse.
Studies comparing birth cohorts have reported increased obesity and sedentary lifestyles in more recent cohorts (Allman-Farinelli et al., 2009; Reither, Hauser, & Yang, 2009; Robinson et al., 2013) . This higher prevalence of obesity and sedentary lifestyles may contribute to higher multimorbidity in more recent cohorts (e.g., Generation X, those born in after the baby boom, from 1965 onwards). In contrast, education attainment has increased dramatically with a concomitant increase in prosperity and standard of living (Roberts et al., 2005; Shaw, 2002 ; The Conference Board of Canada, 2013) and there has also been a substantial decline in the rates of smokers in the population in the past four decades (Chen et al., 2011; Midlöv et al., 2014; Piontek et al., 2010) . These improvements in education and prosperity with the decline in smoking rates may counterbalance the negative effects of obesity and sedentary lifestyle in multimorbidity (Badley et al., 2015) .
With the improvement in survival and advances in medical care it is expected that there will be a rise in the number of people living with multimorbidity (Bloom et al., 2015; Boyd & Fortin, 2011) . Whether these changes will be reflected in higher multimorbidity in recent cohort is unknown. For example, cohorts have been exposed to these medical advances at different stages in their life cycle, which may result in different patterns and trajectories of chronic conditions by cohort. Therefore, we aimed to determine (a) whether there are cohort differences in the age-trajectories of multimorbidity; (b) whether cohort differences in socioeconomic status and behavioral risk factors (e.g., obesity) explain any cohort differences in multimorbidity; and (c) if in addition to age and cohort effects there are period effects in multimorbidity. We focused on five birth cohorts: preWorld War (born: 1925 -1934 ), World War II (born: 1935 -1944 ), Older Baby Boomers (born: 1945 -1954 ), Younger Baby Boomers (born: 1955 -1964 ), and Generation X (born: 1965 -1974 . Given the steady decline in mortality and improvements in treatment and diagnosis of chronic conditions over time we hypothesized that, in addition to age effects, there will be cohort effects such that each succeeding recent cohort will report greater multimorbidity, and that there will be a substantial variability across periods of time over and above age and cohort effects reflecting a possible period effect.
Methods

Data Source
We used data from the longitudinal component of the Canadian National Population Health Survey spanning 18 years (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) . The survey is a representative sample of the Canadian household population in the 10 provinces. The survey collected data on socio-demographic, health, and health care use indicators every 2 years. A more detailed description of the survey is available elsewhere (Statistics Canada, 2011) . For this study we restricted the sample to 10,186 individuals aged between 20 and 69 in 1994 and who contributed to at least three cycles of data. The survey is not publicly available and permission from Statistics Canada is required to access the data. The University of Toronto Ethics Committee granted ethics approval for the study.
Variables
Multimorbidity
The outcome measure of this study was the presence of multimorbidity. We derived the indicator for our multimorbidity from variables capturing the presence of the following chronic conditions: arthritis, back problems, asthma, allergies (excluding food allergies), bronchitis, emphysema, diabetes, high blood pressure, heart conditions, stroke, cancer, ulcers, urinary incontinency, dementia, migraine, glaucoma, and cataracts. For each condition participants answered the question "Have you ever been told by a doctor or healthcare professional you had [condition] ?" We defined multimorbidity as having two or more (2+) chronic conditions from this list. This definition has been commonly used in Canada and elsewhere (Barnett et al., 2012; Roberts et al., 2015) .
Age, period, and cohort
We used participants' date of birth to calculate age (in years) for each cycle and to allocate participants in five birth cohorts: pre-World War II (born 1925 -1934 ), World War II (born 1935 -1944 , older baby boomers (born 1945-1954) , younger baby boomers (born 1955-1964) , and Generation X (born 1965-1974) . Lastly, we used the year of the interview as an indicator of period.
Socio-demographic factors
Sex, education, and income were the socio-demographic factors examined. Education was ascertained by the years of schooling (0-17). Based on the variable distribution, for analyses education was grouped as, "<12 years," "12-15 years," and "16+ years." Household income was collected at each cycle, and for analyses was categorized into quartiles of the overall distribution. A separate category representing missing values for income was retained for analyses. Furthermore, for the analyses with interactions we grouped income as below and above the median.
Behavioral risk factors
The survey also captured information on physical activity, sedentary lifestyle, smoking, and obesity. Physical activity was ascertained through a series of questions about participation in activities like walking for exercise, running, and gardening. For each activity, participants reported how many times they performed it over the past 3 months and the average duration of each session. Daily energy expenditure was calculated for each activity using the general methodology described by Katzmarzyk and Tremblay (Katzmarzyk & Tremblay, 2007) . The survey also collected the time per week participants usually spent walking (bicycling) to work, school or while doing errands. Responses to these sets of questions were used to group individuals as physically active (during leisure time or active commuting) versus inactive based on Statistics Canada derived variables (Shields et al., 2011) . Lastly, participants who reported that they "usually sit during the day and don't walk around very much" were considered to have a sedentary lifestyle. Obesity was ascertained by using body mass index (BMI) categorized as: underweight (<18.5), normal weight (18.5-24.9), overweight (25.0-29.9), moderate obese (30.0-34.9), and severe obese (≥35.0) (WHO, 1995) . Responses to questions about participants' smoking habits were used by Statistics Canada to create a variable indicating current smoking status as: current smoker, former smoker, and non-smoker (those who never smoked) (Statistics Canada, 2011).
Statistical Analysis
To examine age, period, and cohort effects on multimorbidity we used hierarchical age-period-cohort (HAPC) models adapted for longitudinal panel data (Bell, 2014) . HAPC models were originally developed for the analysis of repeated cross-sectional data (Yang & Land, 2013) . This approach estimates age as fixed effect whereas period and cohort as random effects. One key component of the longitudinal panel design is that the same individuals are followed over time. As such, the model needs to include a residual term to account for variability within individuals. Longitudinal studies examining individual change have widely used growth curve models; namely, two-level multilevel models where Level 2 is represented by the individual and Level 1 by the observations (Raudenbush & Bryk, 2002) . In these models the time-varying variables (e.g., age) are included in the Level 1 equation and the time-invariant variables (e.g., cohort, sex) in the Level 2 equation. The consideration of period into the models complicates matters because including a linear fixed effect for period may result in the identification problem or in high collinearity (e.g., when cohorts are grouped in decades). Thus, in order to obtain robust estimates, assumptions have to be made about the period and/or cohort effects (Bell, 2014) . Because we were interested in directly comparing five birth cohorts, we made assumptions about the period effects. We assumed that there were non-linear period trends; namely, period was not included in the fixed part of the model. However, because we conceptualized period as a contextual unit we estimated random effects for period.
We used a sequential modeling strategy staring with a simple model and increasing complexity. Model 1 was a two-level model, unadjusted by period, with observations nested within individuals and with age and birth cohort as fixed effects. In this model age is a Level 1 variable and cohort a Level 2 variable. We, then, added socio-demographic and behavioral risk factors sequentially to the models and examined variations in the age and cohort estimates (Model 2). We then included survey year as a random effect to examine variation across periods of time (Model 3). In all models age was centered at 39 years (the mean of the distribution for the five cohorts at baseline [1994] ). Models were fitted using PROC GLIMMIX from SAS 9.4 including incomplete cases up to the point at which they dropped out or died and maximum likelihood estimators were used that adjust for non-response assuming the data are missing at random (SAS Institute Inc, 2013) . The significance of variables was assessed by Wald tests.
We also carried out descriptive analyses to examine whether we could detect patterns on the combinations of pairs of chronic conditions across birth cohorts. For this analysis, we compared cohorts in pairs when they were at the same age, using data from 1994 and 2004.
Supplementary Analyses
We conducted a series of supplementary analyses to explore possible explanations for cohort effects in multimorbidity. First, we speculated that it may be possible that multimorbidity at baseline may be related to subsequent changes in behavioral risk factors and income. In order to determine whether the cohort effect was related to conditions present at baseline, we restricted the sample to 4,774 individuals who did not report chronic conditions at baseline. Secondly, as the literature shows that women are more likely to report multimorbidity than men, we repeated the analysis for women and men separately. Thirdly, it is possible that some of the cohort differences in multimorbidity may be related to access to physicians. Therefore, we repeated the models including variables indicating primary care physicians and/or specialists use. These variables were derived from responses to questions about the number of consultations with primary care physicians and specialists (excluding eye care) in the 12 months prior to their interview. Lastly, we further sought to examine the contribution of each chronic condition to the cohort differences in multimorbidity. For this we conducted analyses where we removed each of the 17 chronic conditions asked in the survey, one at a time, from the multimorbidity indicator and then fitted the final model.
Almost two-fifths of eligible participants died or dropped-out before the end of the study. To examine the effect of attrition in our findings we conducted two additional analyses: (a) we included indicator variables identifying participants who dropped-out or died before the end of the study, and (b) we restricted the analyses to individuals with complete data in the nine cycles.
Results
In 1994/1995 there were 10,186 participants contributing to 3 or more years of data: 1,384 in the pre-World War cohort, 1,596 in the World War II, 2,205 in the older baby boomer, 2,778 in the younger baby boomer, and 2,223 in the Generation X. From 1994/1995 to 2010/2011, large increases in the proportion reporting multimorbidity were seen in all cohorts. For example, in 1994/1995 two-fifths of the pre-World War cohort reported multimorbidity compared to almost four-out-five in . Likewise, in 1994 /1995 older boomers reported multimorbidity compared to 55% in 2010/2011. Furthermore, there were also cohort differences in socio-demographic and behavioral risk factors. Gen Xers and younger boomers had higher education level and income than their predecessors. Also, obesity and sedentary lifestyle increased substantially during the study period across all cohorts. Attrition was highest in the pre-World War cohort, with over a third of them dying and almost a fifth dropping-out during follow-up. Dropping-out of the study was the main source of attrition for boomers and Gen Xers (Table 1) . Women and those of higher income or education were more likely to remain in the study. Table 2 (Model 1) and Figure 1a ( i.e., predictions based on the age and cohort estimates in Model 1) present the results of the unadjusted age and cohort effects on multimorbidity. Multimorbidity increased steadily over the lifecourse in all cohorts and members of each successive recent cohort were more likely to report multimorbidity than their predecessors. Adjusting for socio-demographic and behavioral risk factors (Model 2, Table 2) indicate that cohort differences were slightly reduced but remained statistically significant. In addition, the inclusion of survey year as a third level (Model 3, Table 2 and Figure 1b) indicates that variability across years was significant. As illustrated in Figure 1b , there are apparent differences between years, with a general tendency of greater multimorbidity reported in more recent years (period effect). Furthermore, the estimated age effect was somewhat reduced and the cohort effect was largely reduced, suggesting that some of the cohort differences may be related to a period effect of increase multimorbidity across all ages. The estimates of the effects of socio-demographic Baseline (1994 Baseline ( /1995 and at the End of the Study ), Canadian National Population Health Survey (1994 Pre-World War II (1925) (1926) (1927) (1928) (1929) (1930) (1931) (1932) (1933) (1934) World War II (1935) (1936) (1937) (1938) (1939) (1940) (1941) (1942) (1943) (1944) (1945) Older baby boomer (1945) (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) (1954) Younger baby boomer (1955) (1956) (1957) (1958) (1959) (1960) (1961) (1962) (1963) (1964) Generation X (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) Age was centered at the mean of the age distribution in 1994 (39 years). Models also included a quadratic age term.
d Estimates are variance and 95% CIs. *p < .0001. **p < .01. ***p < .05. ****p < .1. and behavioral risk factors on multimorbidity remained virtually unchanged.
Of the socio-demographic factors examined only sex and income were significantly associated with multimorbidity. Women were more likely to report multimorbidity than men (odds ratio [OR] = 2.05, 95% confidence interval [CI]: 1.87;2.24) and those in the lowest income quartile were more likely to report multimorbidity compared to those in the top income quartile (OR = 1.28, 95% CI: 1.18;1.39). Behavioral risk factors, with the exception of physical activity, were significantly associated with multimorbidity.
As cohort differences in income, education, and behavioral risk factors has been previously reported (Badley et al., 2015) , we conducted analysis including interaction terms between each socio-economic and behavioral risk factor with age/cohort. These analyses allowed us to examine whether multimorbidity trajectories differed by these factors and their differential impact on multimorbidity according to birth cohort. Only the interactions with BMI and income were significant (Supplementary Appendix 1). The results indicate that the age related increases in multimorbidity were more marked for obese individuals than those of normal weight. Furthermore, obese Gen Xers and baby boomers reported greater multimorbidity than pre-boomers, whereas among normal weight individuals multimorbidity was significantly lower for the pre-World War II cohort compared to the other cohorts (Figure 2a) . Likewise, for low income individuals the increasing age-trajectory of multimorbidity was sharper and there was a trend of greater multimorbidity in each succeeding recent cohort (Figure 2b ). These findings suggest that the differential impact of BMI and income on multimorbidity by birth cohort are, at least partially, the factors driving the observed multimorbidity differences among these cohorts.
We also examined whether we could detect patterns on the combinations of chronic conditions across birth cohorts. Figure 3 presents the top five pairs of conditions among those with multimorbidity. For this analysis, we compared cohorts in pairs when they were at the same age, using data from 1994 and 2004. As might be expected by the differences in prevalence of the various conditions by age there was heterogeneity in the combinations across the cohorts. Generally, when comparing adjacent cohorts at the same age, those in more recent cohort were more likely to report each different combination of conditions.
Supplementary Analyses
Analyses of a restricted sample of individuals who did not report chronic conditions at baseline showed that cohort differences in the age-trajectory of multimorbidity and the effect of socio-demographic and behavioral risk factors were consistent with the main results of the study. Furthermore, analyses stratified by sex showed that although women reported overall greater multimorbidity, they did not differ in the rate of change of multimorbidity over time. To explore whether cohort effects in multimorbidity were related to access to physicians, analyses from models including primary care and/or specialists use models indicate that although access to physicians was associated with higher odds of reporting multimorbidity, it did not explain cohort differences in multimorbidity. The inclusion of these indicators of access did not substantively alter our conclusions. The findings of the analyses examining the contribution of each condition to the multimorbidity indicator show that the patterns of the cohort effects did not substantially change from our main results. Therefore, the greater multimorbidity in recent cohorts cannot be attributed to any condition in particular. Finally, the results from the analyses examining the impact of attrition (complete cases and adjusting for dropping out and death) on the estimates indicated similar period and cohort effects to those obtained from the main analyses. These analyses did not alter our findings. Results from these analyses are available upon request. 
Discussion
This study compared the lifecourse trajectories of multimorbidity by birth cohorts. Our analyses, based on a data from a longitudinal survey of the population spanning 18 years (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) , show that multimorbidity was higher in each succeeding recent cohort (e.g., the prevalence for Gen Xers was higher than that for younger boomers and so on). We found that multimorbidity is emerging earlier in the lifecourse in each succeeding recent cohort. For example, Gen Xers were on average 8-10 years younger than younger boomers at onset of multimorbidity. Cohort differences persisted independently of the risk factors for multimorbidity and of period effects. This reinforces the need for more research comparing birth cohorts to advance our understanding of changes in health over the lifecourse.
After accounting for age, changes in education, income, and behavioral risk factors there was an apparent increase in reporting multimorbidity over time (period effect) across all ages. We can only speculate about the reasons for this increase. This finding is in keeping with the expansion of morbidity theory. This theory posits that the gains from longer life expectancy and improvements in survival, particularly from cardiovascular diseases, have contributed to increases in the prevalence of chronic conditions (Crimmins & Beltran-Sanchez, 2011; Yang, 2008) . The notion is that increases in life expectancy, partly due to decreases in death from infectious diseases, mean that people are living longer only to develop chronic conditions, whereas declines in mortality related to better management and treatment of chronic conditions means that more people are surviving with health problems (Crimmins & Beltran-Sanchez, 2011) .
In contrast, others have suggested that the higher prevalence of chronic conditions is likely related to changes in diagnostic and treatment practices over time rather than a reflection of worsening health in the population (Howard, Thorpe, & Busch, 2010; McGrail, Lavergne, & Lewis, 2016) . For example, Howard and colleagues (2010) observed that the increased prevalence of chronic conditions in the United States, over the 1990s and early 2000s, was not explained by declines in mortality over this time period, but it was partially related to the early detection and treatment of mild symptoms. Likewise, McGrail and colleagues (2016) using administrative data on health service use of one Canadian province also observed a rise in the number of chronic conditions in the older age groups (60+ years). They conjectured that this increase was likely related to more comprehensive recording of diagnoses. However, their analyses were based on repeated crosssectional data and did not attempt to identify cohort effects and did not adjust for changes in risk factors over time (Howard et al., 2010; McGrail et al., 2016) . How these factors contribute to our finding of increased multimorbidity over time are beyond the scope of this study and warrant future investigation. The increased risk of multimorbidity for low income individuals is in agreement with previous studies (Kuo & Lai, 2013; Roberts et al., 2015) . However, we further extended this by showing that that the trajectories of multimorbidity differed by income level, with a steeper trajectory in each cohort for those with lower versus higher income. Consequently, the income gap in multimorbidity widens as individuals get older. This is in accord with studies reporting persistent income inequalities on health throughout the lifecourse (Benzeval, Green, & Leyland, 2011; Merlo et al., 2003) .
Being obese/overweight was a key risk factors for reporting multimorbidity, particularly for Gen Xers and baby boomers. A new finding is that there are divergent trajectories of multimorbidity between obese and normal weight individuals: within each birth cohort, obese individuals reported the same level of multimorbidity several years earlier than their normal weight counterparts. This finding sheds light on previous observations of greater multimorbidity among obese/overweight individuals (Agborsangaya et al., 2015) . The more rapid accumulation of chronic conditions among obese individuals is concerning as studies consistently report higher obesity rates among baby boomers and Gen Xers (Allman-Farinelli et al., 2008; Badley et al., 2015; Robinson et al., 2013) . Giving that obesity is a modifiable risk factor, our study highlights the importance of targeting weight control in the population at large, and particularly among baby boomers and Gen Xers, to prevent earlier presentation of multimorbidity.
Taking all these into consideration it seems that cohort effects moderate the income and obesity gap in the agetrajectory of multimorbidity. This significant role of cohort in shaping these inequalities in multimorbidity over the life course highlights the relevance of understanding the intersection of individual factors and contextual factors on health trajectories. It also points to emerging new patterns of multimorbidity for future cohorts as they age.
As reported by other studies women had greater multimorbidity than men (Agborsangaya et al., 2015; Agborsangaya, Ngwakongnwi, et al., 2013; Autenrieth et al., 2013; Fortin et al., 2014; Roberts et al., 2015) . We found that education did not contribute to multimorbidity, which is in agreement with a previous study (Agborsangaya et al., 2012) . However, others (Fortin et al., 2010; Roberts et al., 2015) have found greater multimorbidity among those with lower education. In addition, our findings parallel prior studies that have shown that smoking, and sedentary lifestyle are determinants of multimorbidity (Agborsangaya et al., 2012; Atlantis et al., 2009; Autenrieth et al., 2013) . We did not find associations with physical activity.
Although our analysis expands upon the existing literature by examining the trajectories of multimorbidity across birth cohorts in relation to changes in individual risk factors, over 18 years, and with a wide age range, it is not without limitations. The analyses are based on selfreported data and the bias associated with inaccuracies and reporting errors is unknown. For example, studies have also shown inconsistency in reporting behavioral risk factors such as physical activity and weight and height (Prince et al., 2008; Shields et al., 2011) , which may have an impact in the associations of these variables with multimorbidity. Furthermore, studies have shown inconsistencies in self-reports of chronic conditions over time (Beckett et al., 2000; Galenkamp et al., 2014) . Galenkamp and colleagues (2014) in a study of older adults found that over time, chronic conditions were over-reported. Assuming that this finding extends to all ages, it is possible that the observed increase in multimorbidity over time may have been overestimated as a result of this over-reporting. However, this over-reporting across all ages is likely to have a negligible impact for the cohort differences. In contrast, another possibility is that over-reporting of chronic conditions among older individuals may conceal even greater cohort effects in multimorbidity.
Another limitation is that we used a limited number of conditions (17) for our multimorbidity indicator; therefore participants counted as having no multimorbidity in our study may have other conditions not collected in the survey. Future research is needed to understand these aspects related to the measurement of multimorbidity. Our analysis is limited to multimorbidity associated with physical conditions as the survey does not collect data on mental health. Given the long follow-up time of this study, about 39% of the sample died or dropped-out by the end of the study. However, we were able to examine the extent of these losses on the results and our conclusions did not change. Finally, it is difficult to estimate the unique effects of age, period, and cohort. In this paper, although we controlled for variability across periods of time, we did not explicitly estimate period trends. There is still current debate as to what is the best way to disentangle these effects; therefore further research is warranted to test the magnitude of period effects in multimorbidity.
The present study adds to the literature by suggesting that multimorbidity is not only becoming the norm but emerging earlier in the lifecourse, particularly for obese individuals and those with lower income. Our study also contributes to the debate on whether recent generations are healthier than the previous ones. We showed that recent cohorts have greater multimorbidity than their predecessors and these cohort differences were not explained by changes in risk factors or by societal changes over time (period effects). This finding reinforces the importance of developing interventions to reduce obesity in the population, particularly for Gen Xers and younger boomers, to delay the development of obesity-related conditions. Our results also highlight the importance of targeting low income groups as they are at higher risk for the accumulation of chronic conditions. As has been noted by others (Barnett et al., 2012; Fortin et al., 2007; Glouberman, 2014) , this study further provides rationale to move away from siloed health care provision and research which looks at conditions singly. The excess multimorbidity in recent cohorts poses a serious public health concern as these individuals, who are still of working age, are developing chronic conditions earlier in their lifecourse with the associated severe economic and social implications, and the negative impact for the healthcare system. Our findings also underscore the importance of monitoring more recent cohorts as they enter into older age with worsening health than their predecessors for research, planning interventions and policies.
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